The prevalence of Chronic Obstructive Pulmonary Disease is growing, and people are living with this disease well into older age. Little is known about how people with Chronic Obstructive Pulmonary Disease adapt to aging, particularly the physical changes of aging. According to the Identity Process Theory, people are inclined to attribute age-related changes in physical functioning to a transitory state of health, but not their physical health or appearance. Attributing one's physical functioning to aging itself makes people believe that they are physically "old" and enhances negative affect. We tested the Identity Process Theory using secondary physical functioning and physical health data collected from 87 pulmonary rehabilitation program participants with Chronic Obstructive Pulmonary Disease (age range = 47 -82 years of age). Transient health states were participants' 6-Minute Walk Distance and perceived breathlessness during a time-limited exercise test using the Borg Rating of Perceived Exertion Scale. Participants' age-related changes in physical functioning were attributed to walk distances and their physical health to the physical changes of aging (X 2 = 18.55, df = 10, p = 0.05; GFI = 0.95; RMSEA = 0.10). These attribution patterns were replicated in the Borg Rating of Perceived Exertion model (X 2 = 13.34, df = 10, p = 0.21; GFI = 0.96; RMSEA = 0.06). The attributing of age-related changes in physical functioning to either transient health state circumvented their propensity for negative affect. Our findings are discussed in relation to maintaining physical functioning and general physical health promotion among Pulmonary Rehabilitation Program participants with Chronic Obstructive Pulmonary Disease.
physically. Age-related limitations in physical functioning make people begin to believe that their body is less capable and that they are physically "old" [6] . Accordingly, people tend to respond to age-related limitations in physical functioning using the identity assimilation process [33] . Identity assimilation is the process of attributing age-related changes in physical identity to a more transient state of health, not to the physical changes of aging [5] . Identity assimilators crave a youthful physical identity [34] . Transient health attributions psychologically distance people from their own process of aging [5] [6] . Transient health states are temporary. The physical changes of aging are not.
Identity accommodation is the process of attributing age-related changes in physical identity to the physical changes of aging as opposed to transient health states [6] . Identity accommodators readily acknowledge that their own aging process has asserted itself [6] [33] . Even when age-related changes in physical identity are small, identity accommodators dwell upon thoughts of their body being less capable and being physically "old" [5] . People who use the accommodation process alone are thus prone to negative thoughts about the physical changes of aging and to negative affect [5] [6] . People prefer to mentally process age-related changes in their identity in a way that helps them maintain a positive mindset as it is psychologically painful to acknowledge personal limitations [34] . The identity accommodation process is used only when things become unmanageable [5] [6] .
The IPT is relevant to people with COPD because of its emphasis on physical functioning. People with COPD are also prone to negative affect, particularly in terms of symptoms of depression and anxiety [35] [36] [37] . The IPT also purports that people begin to think about age-related changes in their physical identity around midlife. Similarly COPD is most commonly diagnosed when people are in their 50s and 60s; however screening is recommended when people are in their 40s, particularly for current and ex-smokers [3] [4] . More than 700,000 Canadians 35+ years of age have COPD based on the clinical symptoms that they report to family physicians [4] . Although COPD is often thought of as being prevalent in old age, many people in their forties and fifties are diagnosed with moderate to severe COPD [8] [17] . COPD-specific mortality rates rapidly increase after age 75 [4] . A growing number of people are aging with this COPD.
Understanding how people with COPD negotiate their physical limitations in relation to aging is important for health care providers, especially Pulmonary Rehabilitation Program (PRP) practitioners. Along with family physicians, PRP practitioners are often primary care providers for people living with COPD at a variety of ages. The aim of this study was to investigate whether PRP participants who were living with COPD from midlife onward would use the attribution processes outlined in the IPT. Accordingly we asked: 1) Which age-related changes in physical identity would people living with COPD attribute to a transient health state versus the physical changes of aging?; and 2) If transient health state attributions are made, does this circumvent negativity toward the physical changes of aging and the propensity for negative affect?
Methods
We conducted a secondary analysis of data collected in an earlier study of attitudes to aging among 87 PRP participants between the ages of 47 and 82 who were living with COPD [7] .
Participants & Sampling
Participants in the original study were recruited from the Breath Easy Program (BEP) within the G. F. MacDonald Centre for Lung Health, a Covenant Health PRP in Edmonton, Alberta. The BEP starts every 8 weeks and enrolls about 250 COPD patients each year. Study recruitment took place over an 8-month period, with enrollment on the last day of each BEP so as to not interfere with the program. BEP participants completed a wide variety of screening tests throughout their program, including the SF-36 [38] and 6MWD or 6 Minute Walk Distance [39] test, and the BRPES or Borg Rating of Perceived Exertion Scale [40] [41] .
On the last day of each 8-week BEP program, a presentation about the study was made to 166 potential participants. BEP participants were informed that they were being asked to complete an aging questionnaire and consent to releasing information about their personal and clinical characteristics, and their SF-36 and SGRQ scores to the researcher. The 87 participants who took part in the study met the following criteria: a) a physician-confirmed diagnosis of COPD; b) able to speak and read English; and c) had no other illnesses preventing them from taking part in the BEP. Research ethics approval was obtained from the University of Alberta Health Ethics Review Committee.
Measures

Physical Functioning
Participants' physical functioning was assessed using the Physical Functioning scale of the SF-36 Physical Component [38] . In the 10-item Physical Functioning scale, respondents are asked to rate their limitations during vigorous and moderate activities. They also rate the following activities: including lifting and carrying groceries, climbing several flights of stairs versus one flight of stairs, bending and kneeling, walking one mile, walking several blocks versus one block, and dressing and bathing. Each item was recorded so that its 3-point Likert scale response categories were a) "yes, limited a lot"; b) "yes, limited a little"; and c) "no, not limited at all".
Physical Health
Participants' physical health was assessed using the 5-item General Health scale of the SF-36 Physical Component [38] . In the 5-item General Health scale, respondents are asked to: 1) rate their health. Item 1 was recorded so that its 5-point Likert scale response categories ranged from "poor" to "excellent". The other items ask whether participants: 2) seem to get sick a little easier than other people; 3) are as healthy as anybody they know; 4) expect their health to get worse; and 5) perceive their health to be excellent. Items 2 -5 were recorded to yield the following 5 response categories: a) "definitely true"; b) "mostly true"; c) "don't know"; d) "mostly false"; and e) "definitely false".
Negative Affect
Negative affect was measured using the Mental Health scale scores from the SF-36 Mental Component [38] . The items in this scale ask about: 1) being nervous; 2) being down in the dumps; 3) feeling calm and peaceful; 4) feeling downhearted and blue; and 5) being a happy person. Items 4 and 5 were reverse coded to ensure 6-point Likert scale response categories ranging from a) "all of the time"; b) "most of the time"; c) "a good bit of the time"; d) "a little of the time"; and e) "none of the time".
All scale scores are calculated using scale-specific linear z-transformation equations [38] . These z-scores are multiplied by 10 and this product is added to 50. The separate norming of SF-36 scales permits researchers to use these scales separately. Normed scale scores allow researchers to compare their own score distributions to those of adults of all ages living with chronic lung disease in the United States general population [38] . For Physical Functioning the expected mean is 37.82 with an expected score range of 15 -58. The General Health scale expected mean is 38.60 and the expected range is 17 -64. The Mental Health scale expected mean is 44.74 and the expected range is 14 -65. Every 1-point difference from the expected mean equals one-tenth of a standard deviation.
BEP master files that we had access contained only domain-specific SF-36 scores. This prevented us from computing reliability coefficients. The general population reliability estimate for the Physical Component General Health scale is α = 0.81. For Physical Functioning and for Mental Health, these are 0.94 and 0.83, respectively [38] . A Cronbach's alpha of 0.78 for General Health, 0.91 for physical functioning, and 0.89 for Mental Health has been reported among community-dwelling persons with COPD [42] .
Physical Changes of Aging
Participant's perceptions of the physical changes of aging were captured using the Attitudes to Aging Questionnaire or AAQ [43] . The 24-item AAQ captures the aging individuals' perceptions of the physical and psychosocial aspects of their own aging process. We used the 8-item Physical Change domain as it focuses on the physical changes of aging. Items in this particular domain are measured on a 5-point Likert scale ranging from "strongly disagree" to "strongly agree". There are three items asking about whether respondents feel at ease with aging, don't feel old, and if their identity is not defined by their age. The other five items pertain to whether respondents have enough energy, whether their health is better than expected for their age, whether physical health problems don't hold them back, and the regularity and the important of exercising. The Physical Change domain is scored by adding responses to all 8 items thus domains scores range from 8 -40. Higher scores reflect a more positive perception of the physical changes of aging. The Cronbach's Alpha coefficient for the Physical Change domain in this study was α = 0.72. The internal consistency of the Physical Change domain in others' studies has ranged from 0.68 and 0.76 [44] [45] [46] .
COPD Severity
We accounted for participants' COPD severity because physical functioning tends to get worse as COPD sever-ity increases [4] . All 81 of our participants had their COPD severity tested as part of the BEP referral process. COPD severity was assessed using their Forced Expiratory Volume in One Second (FEV1) as compared to predicted values based on height, age, and sex [4] . FEV1 scores of 80% -100% indicate mild COPD. FEV1 scores between 50% -79% indicate moderate COPD and 49% or less, severe forms of COPD [4] .
Transient Health States
We had data pertaining to two transient health states: the 6MWD [39] and the BRPES [40] [41] . The 6MWD is a test of how far a person can walk in a 6 minute period in an ambient temperature in a 30 meter corridor [39] . The average expected score among healthy Canadians between 45 and 85 years of age is 640 meters (SD = 99 meters) and the expected range of scores is 416 -880 meters [47] . Participants' 6MWD testing was conducted and recorded by a registered BEP respiratory therapist. The BRPES [40] [41] measures self-rated dyspnea that results from perceived effort, strain, discomfort or fatigue during an exercise test conducted on an electronicallystoppable exercise bicycle [48] . Scale values ranged from 0 -10. A numeric rating of 0 would indicate no breathlessness at all. A score of 5 -6 indicates severe breathlessness. A score of 10 indicates intolerable breathlessness. BRPES scores were obtained during the final minute of the 6MWD and recorded by a registered BEP respiratory therapist.
Data Analysis
The data for this secondary analysis were collected May through December 2008. Using AMOS Version 21, we tested the goodness-of-fit of Figure 1 and Figure 2 with our study data. To assess goodness-of-fit, we used the Model Chi-square statistic (X 2 ), Goodness-of-Fit Index (GFI), and Root Mean Square Error of Approximation (RMSEA) [49] . The p-value associated with X 2 should be equal to or greater than 0.05. If so, model-implied relationships are a good representation of the sample correlation matrix. The GFI is the percentage of "match" between model-implied relationships and the sample correlation matrix; ideally, this match is 95%. The RMSEA is an estimate of error between how well model-implied relationships approximate the sample correlation matrix. Reasonable estimates range between 0.05 -0.08. Cohen's criteria were used to determine path coefficient size [50] . Table 1 shows the demographic and clinical characteristics of our 87 participants. Only 9.2% required oxygen. Nearly 40% of our participants had no other chronic illnesses. As indicated 93.1% had smoked but all were smoke free for close to a decade. The mean "Physical Functioning" score and the "Physical Health" score were, respectively, 1.8 standard deviations and two-tenths of a standard deviation above the normed score for COPD [38] . "Negative Affect" was 3.4 standard deviations above the norm [38] . The average "6WMD" was 184.62 meters below the expected minimum distance for healthy Canadians between 45 -85 years of age [47] . The minimum and maximum "BRPES" scores connote "very slight" to "severe" breathlessness. The observed correlation matrix for all study variables is shown in Table 2 . "Physical Functioning" and "6MWD" were most strongly correlated. The correlation between "Physical Functioning" and the "Physical Changes of Aging" was negligible. "Physical Health" moderately correlated with the "Physical Changes of Aging". The "Physical Changes of Aging" moderately correlated with "Negative Affect". Higher "FEV-1" scores (lower COPD Severity) was associated with higher "Physical Functioning" and "Physical Health". We used AMOS to test the goodness-of-fit of Figure 1 and Figure 2 with our observed correlation matrix. The 6MWD model shown in Figure 1 fit reasonably well with the study data (X 2 = 18.55, df = 10, p = 0.05; GFI = 0.95, RMSEA = 0.10). "Physical Functioning" and "Physical Health" were significantly correlated with "Age". This is important as we aimed to examine age-related changes in physical identity. The path from "Physical Functioning" to "6MWD" was strong and statistically significant. The path coefficient from "Physical Functioning" to the "Physical Changes of Aging" was negligible. The statistically significant path coefficient link between "Physical Health" and the "Physical Changes of Aging" was medium in stature. The path coefficient between "Physical Health" and "6MWD" was negligible. The "Physical Changes of Aging" had a moderate positive effect upon "Negative Affect". The impact of "6MWD" upon "Negative Affect" was negligible.
Results
The BRPES model shown in Figure 2 fit the study data best (X 2 = 13.34, df = 10, p = 0.21; GFI = 0.96, RMSEA = 0.06). The path coefficient between "Physical Functioning" and "BRPES" scores was medium in stature. All other path coefficients were similar to those reported in the 6MWD model.
Discussion
Establishing links between psychosocial factors that could impact the management of COPD is a research priority [27] . Recent guidelines for pulmonary rehabilitation programs emphasize psychological responses to COPD [51] . COPD has a lengthy disease trajectory and its rising prevalence means that there are growing numbers of people afflicted with it and aging with it. There is a paucity of research on how people with COPD psychologically manage their condition within the context of their own process of aging. Our studied sample consisted of 87 PRP participants aged 47 -82 who were living with mild, moderate, and severe forms of COPD. Under the auspices of the Identity Process Theory, we explored whether our participants would attribute age-related changes in physical functioning and health to a transient health state versus the physical changes of aging. We also wondered whether transient health attributions, if any, would circumvent participants' negativity toward the physical changes of aging and their propensity for negative affect.
Age-related changes in physical functioning are thought to pose the greatest threat to how people see themselves aging physically. Such changes make people begin to believe that their body is less capable and that they are "old" [6] . Rightly or wrongly, people use transient health attributions to psychologically distance themselves from their own process of aging [5] [6]. Our study found participants used the identity assimilation process in response to age-related changes in their physical functioning. They attributed age-related changes in their physical functioning to perceived dyspnea during a time constrained exercise test and the distance they were able to walk over a 6 minute period. The identity assimilation effect thus occurred regardless of whether a transient health state was rated by BEP participants themselves or a respiratory therapist. Self-managing COPD requires that people work the physical demands of this disease into everyday activities [52] [53] . How people choose to self-manage COPD has much to do with their desires and motives [54] . The non-significance of the path coefficient between physical functioning and the physical changes of aging in this study, in a theoretical sense, signifies our participants' desire to psychological distance themselves from their own process of aging. Among people living with incurable illnesses, expecting that one's own aging will bring more declines than improvements can also be a realistic coping mechanism [55] . Such sentiments have been reported among chronically ill middle-aged and older adults [24] [25] . COPD is an incurable illness, and our participants were middle-aged and older adults.
In theory, people attribute age-related changes in their physical identity to the physical changes of aging only when things become unmanageable [5] [6] . The average physical functioning score for our participants was 1.8 standard deviations above the normed score for COPD. The non-significant negative path coefficient between physical functioning and the physical changes of aging suggests that further decrements in functioning would enhance negativity toward this aspect of aging. Based on the significance of physical health to the physical changes of aging and its normed score differential, the normed score for physical functioning is likely the threshold for manageability. These observations underscore the importance of maintaining adequate physical functioning, particularly among older COPD patients, over time. For people with COPD, being physically active is an especially important aspect of everyday life [56] [57] . In the most severe stages of COPD, people strongly desire physical independence [58] [59] . COPD patients themselves point out that ongoing exercise with peers and professional support would help them maintain a physically active lifestyle after a PRP [60] . A principal aim of PRPs is to enhance peoples' participation in day-to-day activities [27] [60] . Decreased functional status, especially in terms of performing activities of daily living, is a common reason for PRP referrals [51] . A large component of PRPs consists of helping patients develop COPD-specific functional exercise routines to maintain physical function [4] [51] [61] [62] [63] . Although there is considerable variation in the duration of PRPs, they are time-limited programs. The BEP for our participants is 8 weeks long. A number of researchers are working toward establishing the optimal duration of PRPs to enhance exercise capacity and maintenance [51] [64]- [67] . It has been recommended that PRP participants be observed completing routine activities in their homes to better understand how to transfer gains in their capacity for exercise into day-to-day routines [51] . This would permit trialing activities in the home like those introduced in PRPs and discussing these experiences before program completion [68] . Others have suggested making referrals to community-based exercise facilities and adding community-based exercise programs after PRPs as a means to help maintain a physically active lifestyle [68] ] [69] . Teaching COPD patients how to communicate what they need from family and friends to stay as active as possible after PRPs is also important [68] . Researchers are exploring the use of portable activity monitors to get immediate feedback on activity performance [65] and the role of family in encouraging physical activity during PRPs [70] . Knowing how to best help PRP participants maintain a physically active lifestyle is a key priority among practitioners and researchers. Our findings speak to such sentiments specifically in relation to circumventing negativity toward aging physically.
Two recent meta-analyses indicate that structured exercise programs that enhance physical functioning are more effective than are psychological or life-style interventions in terms of reducing symptoms of depression and anxiety among PRP participants [61] [62] . Other psychological benefits of structured exercise programs include having others to relate to [68] , feeling less socially isolated and more motivated [69] , and less negative perceptions about the psychosocial impact of COPD [70] . In keeping with the IPT, our findings suggest that having manageable age-related changes in physical functioning circumvents negative affect. Negative affect, in our case, refers to feeling downhearted and blue, nervous, or down in the dumps. The lesser propensity for negative affect that we had observed on two occasions among our studied sample further speaks to the psychological importance of maintaining a physically active lifestyle post-PRP.
Our participants used the identity accommodation process in response to age-related changes in physical health. The psychological benefit of participants' selective use of accommodation was an enhanced perception of the physical changes of aging and a lesser propensity for negative affect. In keeping with the IPT this also means that participants found age-related changes in their physical health unmanageable. Physical health scores were, on average, only 2/10 of a standard deviation above what we had expected and had a far narrower range than did physical functioning scores (43.13 versus 85). Participants' SF36 data were collected right after the BEP ended, a time during which one would reasonably expect physical health scores to be the highest after a PRP. Participants' remarkably poorer perceptions of overall physical health draw attention to the importance of general health promotion.
Some researchers argue that COPD patients are not necessarily aware of how to promote their overall physical health apart from attending pulmonary rehabilitation and stopping smoking [71] [72] . The most common PRP interventions apart from exercise are broad but focus on disease management through relaxation techniques, skills training, and problem-solving techniques, and general education about managing infections and exacerbations, and respiratory medications [61] [62] . Other foci consist of enhancing self-efficacy, symptoms and emotions management, and goal setting to better self-manage COPD [73] . General self-management techniques not specific to COPD tend to pertain to healthy food intake and leisure activities [51] . Notwithstanding others consider techniques for managing stress and anxiety, traveling, intimacy and sleep hygiene important extra-pulmonary features for promoting a healthy lifestyle [74] . PR is currently defined as a comprehensive intervention based on a thorough patient assessment followed by patient-tailored therapies [75] . Participant-tailored interventions in PRPs require individualized assessments to address the complex extra-pulmonary needs of COPD patients [73] . BEP participants had access to a respiratory physiologist and a physiotherapist. BEP program activities were delivered at the group level, and while participants met with rehabilitation staff individually several times throughout the program to discuss their personal condition, participant-tailored interventions are somewhat limited.
Limitations
Our modest sample size prevents us from generalizing beyond the studied sample. The cross-sectional nature of our data does not establish causes and effects. Making peer observations and comparisons can instill in COPD patients the belief that trying respiratory-related physical limitations are to be expected with age [76] . This may explain participants' attributing age-related changes in physical functioning to transient health states as opposed to the physical changes of aging. We lacked a measure of a third aspect of physical identity, namely physical appearance. Few studies have examined perspectives on changing physical appearance among COPD patients [11] [19] [28] . Up to 30% of COPD patients experience muscle wasting and increases in body fat mass [51] . How people with COPD interpret changes in their physical appearance in relation to aging physically bodes additional future empirical attention. In future, we will collect data from a larger sample of PRP participants over time such as before and after pulmonary rehabilitation programs to determine whether identity process preferences among people with COPD change. A larger sample should permit comparisons of identity process preferences among PRP participants who rank themselves above, at, and below the normed score for physical functioning. Our study sample wholly consists of PRP participants at one geographic region diagnosed with COPD. Recruiting attendees from other programs and who are also managing other lung diseases like asthma will provide a more rigorous test of the IPT. AMOS can be used again as it permits examining attribution process preferences across multiple normed score and pulmonary disease groups [49] . Recruiting non-attendees will help us rule out the confounding effect of age-inclusivity upon attribution process preferences. Using Whitbourne's Physical and Cognitive Change Scale [77] will afford exploring attribution process preferences for physical appearance. All such research will establish the importance understanding what it is like to be aging with COPD and how this affects the mental health of patients living with this disease.
